Purpose: Research suggests that to structure for servitization, organizations should separate their front-and back-end units by reference to high versus low contact activities. However, these prescriptions are overly simplistic and largely based on anecdotal evidence that fails to account for context. This research addresses the need to explore the design decisions taken by organizations in support of servitization.
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Introduction
Manufacturers increasingly combine products with services to improve their competitive advantage (Wise and Baumgartner, 1999; Baines et al., 2009 ), a strategy known as servitization (Vandermerwe and Rada, 1988) . When a manufacturer servitizes, it provides different offerings-from relatively uncomplicated 'product-oriented' services, such as maintenance (Baines et al., 2009 ) to more complex, result-oriented services or solutions, where the product is 'substituted' with a service (Cusumano et al., 2015) . It is suggested that to undergo the transformation from manufacturer to service provider, manufacturers should modify the way in which they are organized to deliver services and solutions (cf. Galbraith, 2002 Galbraith, , 2005 Sawhney, 2006) .
Providing services and solutions requires organizations to reconfigure around specific customer needs and: "traditional structures and capabilities have to be transformed and continuously refined" (Davies et al., 2006, p. 40) . This entails restructuring the organization to facilitate the delivery of services and solutions (Windahl and Lakemond, 2006; Storbacka, 2011) . Beyond outlining the usual separation of front-and back-end activities (Foote et al., 2001; Galbraith, 2005; Davies et al., 2006; Sawhney, 2006) , these structures-or organizational designs-have been overlooked to date. Service Operations Management (SOM) research has examined organizational design in relation to customer contact and the decoupling of front-and back-end activities (cf. Chase and Tansik, 1983; Metters and Vargas, 2000; Zomerdeijk and de Vries, 2007; Ponsignon et al., 2011 ), yet these decisions for servitized firms have not been discussed in detail.
Some research suggests that front-and back-end activities should be separated (Oliva et al., 2012 ), yet the reality of firms competing in different customer segments with different product and service offerings may challenge such reductionist prescriptions (Johnstone et al., 2009; Kowalkowski et al., 2015) . A more nuanced understanding is required to better comprehend how the different markets in which servitized manufacturers operate shape those design decisions. This will provide insights for organizations in determining which activities to separate and which to couple. Furthermore, limited attention is given to the potential barriers and challenges organizations encounter in attempting to servitize (Johnstone et al., 2009; Kowalkowski et al., 2015) . Importantly, there are significant costs and risks associated with the misalignment of services within organizational structures, as manufacturers are exposed to more internal failure risks, increasing the likelihood of bankruptcy (Benedettini et 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 This research contributes by reporting on an in-depth case study (Eisenhardt, 1989) , revealing the organizational structures for servitization in an industrial business organization operating in multiple markets. It examines organizational design considerations-namely, the degree of customer contact, decoupling and grouping decisions-within three operating divisions of the case firm. This study reveals that the type of servitized offering (i.e. product-, use-or resultoriented), along with the complexity and temporality of what is being delivered, affects frontand back-end structures. By showing that different configurations can exist concurrently within the same organization, the current knowledge on organizational design considerations for servitization is extended. This challenges the existing assumptions on front-and back-end configurations which claims "firms that focus on one strategy are more effective than firms that attempt multiple strategies" (Metters and Vargas, 2000, p. 677) . Instead, this research shows that, depending on the market, different organizational designs can exist. This research also suggests organizational design can be dictated by a dominant customer rather than an internal organizational decision. Finally, it identifies an additional design configuration in the form of Integrated Project Teams (IPTs), which begin to address the lack of theorizing of the way project-based organizing may influence design decisions for servitizing manufacturers.
The paper is structured as follows. Section 2 reviews the extant literature pertaining to servitization and the structuring of front-and back-end arrangements. A description of the research method employed follows. Detailed descriptions of each operating division are then provided, followed by a cross-case analysis. Finally, the insights gained from, and the limitations of, the study are presented.
Literature review
Motivations for servitization coalesce around competitive, economic and demand perspectives (Baines et al., 2009) . Accordingly, manufacturers attempt to develop new revenue streams from services to accompany traditional product offerings (Wise and Baumgartner, 1999; Oliva and Kallenberg, 2003; Davies et al., 2006; Cusumano et al., 2015; Kowalkowski et al., 2015) . The provision of servitized offerings is also considered a new means of achieving competitiveness in the marketplace (Foote et al., 2001; Fang et al., 2008; Kastalli and Van Looy, 2013) . Moreover, service revenues from an installed asset base can Windahl et al., 2004) and customers can also directly demand servitization from providers (Vandermerve and Rada, 1988) .
Various terms are used to describe the different offerings that manufacturers provide when deploying a servitization strategy (cf. Baines and Lightfoot, 2013; Cusumano et al., 2015) .
These classifications include product-, use-and result-oriented services (Mont, 2002; Tukker, 2004) , or smoothing, adapting and substituting services (Cusumano et al., 2015) , and base, intermediate and advanced services (Baines and Lightfoot, 2013) . Such classifications generally assume a simplistic linear trajectory (see Kowalkowski et al., 2015) from product support services to advanced services in the form of solutions. The most advanced form of servitization is considered to be the provision of a customized 'solution' to achieve better outcomes (Sawhney, 2006; Tuli et al., 2007) and customer satisfaction (Raja et al., 2013) .
To synthesize these classifications, Table 1 explicates the product, use and result-oriented services (cf. Mont, 2002; Tukker, 2004) . Product-oriented services are similar to smoothing and adapting services or base services, whereas use-and result-oriented services are in line with substitution-type services (Cusumano et al., 2015) or intermediate and advanced
services (Baines and Lightfoot, 2013) . Table 1 shows that these different offerings involve varying degrees of integration between providers and customers, and differ in terms of their complexity and outcomes. Firms may adopt different trajectories towards service growth (cf. Kowalkowski et al., 2015) and also provide a combination of offering types to customers (Windahl and Lakemond, 2010) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
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Classification Description
Productoriented
Provided at customer's expense to support a product purchased from a manufacturer.
Typically includes support services such as maintenance, repair and sale of spare parts. Require minimal integration between customers and suppliers.
Useoriented
Can involve the lease or rental of a product, designed to ensure customers gain the benefits of the product without the responsibility of ownership. Typically demand some integration as processes are often outsourced by the customer to the supplier.
Resultoriented
The agreement for result-oriented services specifies the end-result to be delivered, not the technical specifications of the product delivering it. A price is paid upon achievement of the specified result, leaving the manufacturer to determine the most cost-effective means of delivery.
Can be delivered via a project-based organization.
Requires very high levels of integration between the focal firm, customers and suppliers.
The process of servitization: implications for organizational structure
In the early stages of an offering lifecycle, the services are more likely to be smoothing or involve adapting the offering to new uses and contexts, yet when the market matures, simple services, such as maintenance and training, dominate (Cusumano et al., 2015) . The transition to servitization necessitates organizational design changes to support the provision of servitized offerings. This is described as a significant managerial challenge "as services require organizational principles, structures, and processes new to the product manufacturer" (Oliva et al., 2012; p. 310 ), yet these services should match with " […] organizational structures, processes, and resources of the manufacturing firm" p.128) . There are significant risks associated with the 'mismatch' between the services offered and the organizational structures delivering them. Benedettini et al. (2015) show that implementing servitization increases the risk of bankruptcy, due to the provision of services exposing manufacturers to more internal failure risks than simple product supply.
Servitization also requires diverting valuable resources from traditional manufacturing towards the creation of new organizational structures, competencies and human capital (Oliva et al., 2012 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   l  J  o  u  r  n  a  l  o  f  O  p  e  r  a  t  i  o  n  s  a  n  d  P  r  o  d  u  c  t  i  o  n  M  a   6 necessary organizational structure and change processes will lead to the expected results" (Benedettini et al., 2015; p. 953) . Despite the recurring risks and resultant costs and failures associated with evolving organizational structures for servitization, there is little empirical research that describes how manufacturers should structure their organizations when implementing servitization (Johnstone et al., 2009; Gebauer et al., 2012; Oliva et al., 2012) .
Prior research suggests that manufacturers who add services to their portfolio need to reexamine their internal structures (cf. Oliva and Kallenberg, 2003; Sawhney, 2006) . It has been suggested that front-and back-end units should be established (Galbraith, 2005 : Davies et al., 2006 Storbacka, 2011; Oliva et al., 2012) , with front-end operations focusing on customers, segments or markets and the back-end concentrating on products, capabilities and technologies (cf. Sawhney, 2006) . Whilst this separation has been examined in the context of the provision of 'pure' services for some time (e.g. Chase, 1981; Larsson and Bowen, 1989) , little empirical research has been conducted within a servitization context. Servitization is often treated as a homogenous concept, with little inquiry into, or recognition of, the differences between offerings. More specifically, the differences in complexity and temporality of offering types challenge the simplistic assumption that servitization only results in a front-and back-end split. More complex and longer-term offerings are likely to result in more advanced organizational designs, beyond simple separation. The front-/ backend configurations required for different offering types have yet to be explored empirically.
That is the focus of this work.
Considerations for structuring front-and back-end activities
The discussion of front-and back-end activities has focused on specific sectors, including banking (e.g. Metters and Vargas, 2000) , financial services (e.g. Zomerdijk and de Vries, 2007) and energy (e.g. Ponsignon et al., 2011) . According to Zomerdijk and de Vries (2007) , when structuring front-and back-end activities, three separate design decisions can be considered, being:
1. Which activities require high customer contact?
2. Which activities can be decoupled?
3. Which activities should be grouped together?
The first design decision entails determining the degree of required customer contact. High contact activities require high interpersonal skills and need to be located close to the (Chase, 1981) . To ascertain what is required, it is necessary to determine the degree of customer contact "required in a particular service delivery process, or deciding which activities are carried out with customer contact and which ones without" (Zomerdijk and de Vries, 2007, p. 111) .
The second design decision involves coupling or decoupling front-and back-end activities. Chase and Tansik (1983) recommend that activities are decoupled between front and back, similar to the separation of high contact and low contact activities identified in respect of the first decision. However, Metters and Vargas (2000) propose that there are other ways of structuring activities than simply separating front and back. They suggest that under different strategic conditions, alternative decoupling approaches may be appropriate. These conditions may include cost minimization or service excellence, which do not necessarily require the separation of high and low contact activities, as suggested by the customer contact approach (Metters and Vargas, 2000) .
The third design decision concerns the grouping of employees. While the second decision may suggest that front-and back-end activities should be decoupled, the third decision implies-without an attempt to reconcile the two decisions-that functional and/or market groupings need also to be considered (Zomerdijk and de Vries, 2007) . This inference suggests that a trade-off is required between the effectiveness achieved through grouping (or co-locating) back-end activities compared to the efficiency (or cost savings) achieved through functional or market grouping.
These descriptions of different design considerations are predominately derived from a pure service context. Servitization, however, is more complex than pure service provision, as it:
• Takes place over a longer period (Johnson and Mena, 2008 );
• Has high levels of technological uncertainty (Nordin and Kowalkowski, 2010 );
• Requires co-creation with suppliers and customers (Chakkol et al., 2014) , and;
• The integration of different types of knowledge (Matthyssens and Vandenbempt, 2008) .
When servitizing, manufacturers should change their organizational structures (Davies et al., 2006; Galbraith, 2005) , with some research recommending the separation of customer-and product-oriented units (Foote et al., 2001; Galbraith, 2002; Oliva and Kallenberg, 2003; Davies et al., 2006) . This is like earlier calls to separate operations and customer contact (cf. products, yet also become part of the back-end functions. Meanwhile, customer-facing service units should be developed in order to introduce the requisite capabilities to deliver services (Davies et al., 2006) . Such a structure is proposed as an 'ideal' approach to organizing for servitization and derives from the underlying assumption that a greater customer focus is required. Different divisions within a firm may also adopt different approaches, depending on contextual factors (Johnstone et al., 2009 ). This suggests that there is no single best way to organize a firm; rather, that different forms are appropriate, depending on the particular operating context (Woodward, 1965) . For result-oriented (or 'solutions') services, systems integration is necessary to address customer needs (Davies and Hobday, 2005) . Delivering solutions predicates the need to integrate with customers at a high level and in different ways (Davies, 2004; Davies et al., 2007) .
The organizational structures discussed thus far do not, however, fully explain project-based firms providing solution offerings (Davies and Hobday, 2005) , nor do they account for the complexity arising from the consortia within which they typically operate. Consortia may consist of internal and external organizational units, including suppliers and customers (Davies et al., 2006) . Project-based consortia provide offerings that typically deploy Integrated Project Teams (IPTs), which are finding popularity in the delivery and support of high technology and high value capital goods in the UK public sector (NAO, 2002; Kapletia and Probert, 2010) . These teams "can be rapidly assembled, disbanded and reassembled around each customer's business problem" (Davies et al., 2006 (Davies et al., , 2002 . For example, the UK Ministry of Defence (NAO, 2002) demands the concurrent development and management of technology, as opposed to a transactional purchasing approach in which maintenance is separated. Concurrence necessitates the formation of IPTs, which are responsible for overseeing both the manufacturing of a product and the management of its availability throughout a specified product life-cycle (Kapletia and Probert, 2010) . These may include a systems integrator (Davies, 2004; Davies et al., 2007) , which typically has design and manufacturing capabilities but is not necessarily involved in the co-ordination and delivery of support services. Importantly, IPTs are required to engage with the different internal and external actors, in a similar manner to that discussed in the solutions literature (cf. Windahl and Lakemond, 2006) , and are responsible for delivering the project and jointly co-creating value (Nordin and Kowalkowski, 2010; Jaakkola and Hakanen, 2013) . Thus, the The front-/ back-end configurations for service and manufacturing contexts and the three different servitized offerings, drawn from the literature, are synthesized in Table 2 . The following section describes the research method employed in this study. l J o u r n a l o f O p e r a t i o n s a n d 
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Research method
To better understand how firms structure for servitization, a case study approach was adopted (Yin, 2003; Ketokivi and Choi, 2014; Voss et al., 2016) . This was deemed appropriate as the phenomenon under investigation has not, to date, been studied in depth within servitization.
Case selection and description
The case firm was selected because it presented characteristics of a revelatory case (Eisenhardt, 1989; Yin, 2003) . It is a leading player in the markets in which it operates, known for being innovative and its advanced technological capabilities, and is perceived as being an exemplar organization for servitization.
EngCo (a pseudonym) is an original equipment manufacturer (OEM) which develops, produces and manages engineering products, including through-life support. Traditionally, it provided product support services, include training, maintenance and spare parts sales (i.e.
after-sales). Recently, greater emphasis has been placed on exploiting the potential of services by providing advanced offerings over the lifetime of the product. The revenue from services is now higher than from the sale of products. EngCo can therefore be viewed as having transitioned from a manufacturer to providing use-based and availability/result-based services.
EngCo has operations in almost fifty countries, with customers in over 150 countries and over 50,000 employees. It operates in multiple sectors through several independent business divisions, of which three (i.e. Divisions A, B and C) were examined as embedded cases (cf. Voss et al., 2002) . Each division within EngCo is organized according to the sector in which it operates and is structured independently to manage its product development, production and service delivery through an expanding global network of service facilities. Although the core technology is shared across divisions, each division produces different offerings to meet the needs of its customers. In Divisions A and B, services accounted for over half of the revenue. In Division C, service revenue has grown but at a slower rate than product sales.
Servitization was therefore viewed as an opportunity to be pursued by all divisions within EngCo. Table 3 provides an overview of EngCo and the divisions studied. 
Data collection
A data collection protocol was developed based on the literature reviewed (Miles and Huberman, 1994; Yin, 2003) . An iterative approach was adopted, which allowed theory to (Dubois and Gadde, 2002 ) and the protocol evolved over the course of the data collection phase. This mode of enquiry allowed a thorough understanding of the case firm, specifically how it had structured itself.
The study was conducted over four years and data were collected from multiple sources and at different levels within the case organization. 38 semi-structured interviews of between 45 minutes and 2 hours were conducted; the interviewees are listed in Table 3 . All interviews were recorded and transcribed verbatim. The interview data were complemented by site tours of the different facilities. Internal documents and publically available archival information (e.g. annual reports, webpages, presentations, etc.) were utilized to enable triangulation of the data. Together, the different data sources allowed for a holistic view to be developed of the case firm and for the design configurations across the different divisions to be understood.
Data analysis
All data were coded and analyzed by the research team using thematic analysis (Braun and Clarke, 2006; King, 2004) , based on the framework derived from the literature for organizational design choices (see Table 2 ). Table 4 details the steps adopted for the thematic analysis of data. An additional initial step, 'preparation for fieldwork', was included and the subsequent steps are as outlined by Braun and Clarke (2006) . These steps describe how the thematic analysis was conducted to identify, review and define the themes presented in the findings section.
Emerging data from the different divisions were progressively incorporated into the analysis, allowing for systematic combining of the transpiring issues and the ongoing development of the interview protocol (Dubois and Gadde, 2002 ). An iterative approach, moving between the emerging data set and the extant literature, was adopted in order to make sense of the data and place it in the appropriate theoretical context. Within each case, data collection was only completed once saturation was achieved (Eisenhardt, 1989; Strauss and Corbin, 1990) . The research team performed reliability checks on the coded data emerging from each division (Miles and Huberman, 1994) . Figure 1 presents the final coding structure derived from the data analysis. The findings of the analysis were fed back, in the form of reports, presentations and workshops, throughout the period of the study for validation by participants, Collaborative discussion on the multiple organizational designs within each business division Inter-coder reliability checks performed by one researcher on sample of data (researcher not involved in initial coding rounds) Refinement of the coding themes and first-order categories following reliability checks (Miles and Huberman, 1994) Checking and validating understanding of the organizational design considerations within each business division Resulting in refinement of linkages between first-order codes, second order themes and aggregate themes (see Figure 1- 
Findings
This section presents the empirical findings from the three studied divisions of EngCo.
Division A
Background: Division A manufactures high value, complex engineered equipment, incorporating several patented, leading-edge technologies. Each offering is modified to meet individual customer needs. The products have a relatively long life-cycle, thus there is a large installed base. Traditionally, Division A offered product-oriented services, principally selling spare parts and offering training for the maintenance of products. Over the last two decades, Division A has seen demand grow for integrated offerings, where the customer pays for usage. This move was triggered by customers wanting to be "asset light" and more focused on core competences rather than supported by ancillary activities such as maintenance, repair and overhaul (MRO). As a result, the business has moved to providing use-oriented services, which now account for over half of the division's revenues. Division A possesses maintenance facilities and capabilities that, to serve its international customer base, are strategically located close to major customer operations. It has also developed the capability to monitor products in operation, using telemetry to transmit performance data to a central operations center. This permits the scheduling of predictive and preventive maintenance if there is a risk of equipment failure and allows Division A to monitor asset performance to reduce customer expenditure on fuel.
Organizational design choices: Servitization in Division A has, through increased maintenance and product management responsibilities, resulted in closer customer contact, Davies et al., 2006) and part of the front-end operations of the company. The CFUs incorporate both commercial and technical teams, who manage high-contact activities with customers and liaise with back-end colleagues, who are working on product development and production.
The CFUs act as an interface between the customer and the back-end operations. This shows a clear decoupling and grouping of activities into a front-end (i.e. CFUs) and a back-end (i.e. technical core). Figure 2 shows the structure of Division A. model-where the customer purchased the complex equipment. Where a use-oriented contract is sold, the after-sales are the CFU's responsibility. In this scenario, the ownership of the equipment remains with EngCo, the relevant support is specified in the service contract and the customer pays by reference to its usage of the specified services.
Challenges existed in Division A because of the separation of front-and back-end functions into decoupled structures. At the front-end, functions were expanded in scope, whilst the number of staff and associated expertise within functions were also extended. The separation of front-and back-end structures also led to issues between employees. Some back-end managers indicated that, at times, they felt the job of those in the front-end functions was to simply "pass on the customer problems" (Repair Engineering Manager, Division A) to backend engineers to find solutions. As such, there was an evident lack of a uniform understanding of job roles. The importance and relevance of front-end functions for service provision were not adequately understood across the organizational structures. For instance:
"…people always have an envious eye on the ones that are customer facing, because it's merely perceived that it's easier to talk to the customer and get the customer's requirements and feed all the problems back to the guy at manufacturing." (Operations Manager, Division A)
As a result, Division A was investing in training and communications workshops at the time of data collection, to seek to address the issues across the front-and back-end structures.
Division B
Background: Division B produces high-value engineered products, using more complex and more varied technologies than those used by Division A. These products form part of the solutions developed by a consortium of suppliers of which EngCo is a key member. Solutions were typically developed and delivered to customers and formed part of systems which delivered availability-or uninterrupted access-to product functionality. Therefore, the focus in Division B is on the functionality of the solution, rather than the specification of the is at an early stage in development within the division, given the long service life of the asset (e.g. 30+ years in some instances).
The division operates predominately in the UK market, where its traditional customer base is located. Its main customers are government agencies, which procure solutions from EngCo.
Recent budget cuts have resulted in customers seeking savings in their operating costs and greater value for money, creating a two-fold challenge for the division: "...that reduction in budgets has actually coincided with a parallel increase in demands." (Senior Manager, Division B). Consequently, Division B has needed to be innovative in delivering its main offering, whilst continuing to manage its relationship with customers.
In Division B, the primary customer has separated its product purchasing and maintenance functions, meaning products and MRO services are procured separately. In an attempt to reduce inefficiencies in the customer's processes, both functions were integrated so that suppliers-including EngCo-may provide solutions. Changes in government procurement policy have also meant that EngCo is required to work within IPTs in wider consortia.
Organizational design choices:
The change from being a pure product provider to 'contracting on the basis of availability' in the delivery of solutions had implications for the structuring of the division. It required the customer contact approach to be employed, whereby the customer has direct contact with the supplier in relation to product issues For this service, the customer pays a fixed cost for an agreed level of product availability, meaning that the maintenance and performance of the product becomes the responsibility of EngCo. As a result, it was suggested that customer contact employees were so embedded within the customer organization that they viewed themselves as "an extension" of the customer.
Product development, manufacturing, logistics and maintenance functions comprise the backend within Division B. Front-end activities are performed through the project structure, where the division is part of a consortium responsible for the delivery of a solution. This is illustrated in Figure 3 , which depicts the different relationships between the customer's operations and the IPTs. The delivery of result-oriented offerings requires the consortium to work in close collaboration with the back-end function, as well as the customer's operations. 
Division C
Background: Division C offers a vast range of low to high level products and provides associated spares, repair and overhaul services. It also provides solutions. These are delivered to a varied client base spread across different markets. As a result, the division is organized Figure 4) . There was evidence of product-, use-and resultoriented services being provided in the different BUs. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The operating environments within which BUs 1 and 2 operate are highly competitive. It is common for customers to possess in-house MRO capabilities and there is also competition from third party service providers. Consequently, BUs 1 and 2 focus on their manufacturing capabilities rather than services, which are considered secondary. However, the service business is perceived as a means of survival, due to the reducing profitability of the division's UK manufacturing operations. Expansion into aftermarket services is seen as a viable strategy for remaining competitive.
The division was rooted in a traditional product mind-set. Many respondents described Division C as at an early stage in moving towards servitization. The division had very different service strategies for the different markets served. The division's services concentrated on the spare parts business, rather than the provision of product support over an extended period. The idea that customers were actually seeking services was also contested within some of the BUs: "...they want to buy the product, and that's all they want to do with it. They don't want to use it for 20 years, and they're not really interested in paying for anything more" (Operations Manager, Division C, Business Unit 1).
One of the major challenges for Division C is its broad product portfolio. The division's operations are highly fragmented across the UK, a result of the division having grown from a set of acquisitions. Due to the different markets in which the BUs operate, Division C is described as having a "highly complex structure" (Programme Manager, Division C).
Organizational design choices:
The structure within Division C is the most complex within EngCo and is attributed to the range of technologies employed. As the different BUs serve different markets, the customer contact approach within the BUs varied. Within BUs 1 and 2, contact activities were low-level and transactional whereas within BUs 3 and 4, the activities were high contact and requiring greater interpersonal skills. In BUs 3 and 4, there is a clear separation between front-and back-end activities. In BU 3, the main customer is a government agency and a project structure, in the form of IPTs, is used. BU 4 provides the same high-end complex technologies utilized in Division A and there is a clear separation of CFUs and back-end operations. Both units account for less than a quarter of the revenues in the division, although the potential for growth was the greatest in BU 3, due to increased demand from government agencies.
In the next section, a cross-case analysis and discussion of the three divisions is provided.
Cross-case analysis and discussion
Within EngCo, different divisions have embarked upon servitization in different ways, suggesting that the transition towards service is not as linear or straightforward as may be suggested (cf. Oliva and Kallenberg, 2003) . These differing organizational designs were clearly influenced by the different markets in which the EngCo divisions operate.
The move towards servitization in Division A was in response to market demand.
Respondents commented that customers were demanding better product management, leading to the division taking a more proactive approach in developing services and the capabilities necessary to maintain dominance within the marketplace. In contrast, the move towards servitization in Division B was considered reactive to changing customer needs, with the shift being in response to changes in the procurement policies of the main customers, which required suppliers to deliver, as part of a consortium, on the basis of availability. In Division C, demand for services was not as high across the different markets, resulting in a more complex picture. Due to a diverse range of customers, different servitization strategies 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 increase service revenues in certain markets. While service revenue has grown in Division C, that growth was slower than in respect of product sales. Thus, servitization was not expected to succeed in Division C until service revenue reached a 'critical mass' (cf. Fang et al., 2008) .
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The respondents implied this was some way off, partly due to Division C comprising different businesses that had been acquired and not fully integrated.
In terms of offering types and characteristics, Division A produced mostly standardized, complex, high value products and had previously offered maintenance services. The division expanded existing service offerings and integrated them more closely into product development. For example, facilities for maintaining products had been expanded and products now incorporated condition monitoring equipment to facilitate more efficient service delivery. Conversely, Division B produced more customized high-value products to meet specific customer requirements. Scope for increasing sales of solutions was found to be limited within Division B compared to Divisions A and C. This was largely due to the sensitivity of Division B's customers to EngCo monitoring the use of equipment. The need to work as part of a consortium requires close co-operation with customer organizations, which entailed a change in organizational structure to support the offering and to mirror that of the customer. Moreover, Divisions A and B saw a request from customers for services, whilst servitization in Division C was initiated centrally by EngCo senior management. Although there was no one consistent approach to service delivery within Division C. These findings are consistent with other research, which suggests that industry context and sectoral dynamics need to be considered when moving towards providing integrated offerings (Johnstone et al., 2009; Raja et al., 2010; Leiringer et al., 2009) .
Front-and back-end configurations across business divisions
The extant literature prescribes that, to structure for servitization, each division within an organization should implement a front-and back-end structure (cf. Foote et al., 2001; Davies et al., 2006; Sawhney, 2006) . In this research, a more complex picture emerged. Division A is the closest of the three divisions to the idealized organizational structure described in the literature, having introduced CFUs to manage high contact activities. CFU employees were viewed as being on "the front-line" and providing a "service orientation" that was considered missing in the traditional, product focused, back-end organization. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 decision, which suggests that when exchange is conducted over a long period of time, a different blend of expertise is required for the customer. This is often done within a project structure and is expected by UK government departments (NAO, 2002; Kapletia and Probert, 2010) The Division C structure is the most complex. Within the largest two BUs (1 and 2), there was no decoupling but a grouping of back-and front-end employees to manage high and low contact activities (cf. Zomerdijk and de Vries, 2007) . BU 3 adopted a project structure, while front-and back-end activities are decoupled in BU4-a recent change, through which the unit was attempting to move towards the provision of use-based services. Respondents across Division C suggested services were not as important in their markets as they were in Divisions A and B, and that the range of technologies in Division C was broader in terms of complexity than in Divisions A and B. Thus, the diverse range of offerings, and the different markets in which Division C operates, mitigate against a homogenous and integrated approach to servitization. Accordingly, the findings suggest that prescriptions of separating front-and back-end units are too simplistic for the case organization; rather, what emerges is a more complex way of organizing across divisions by reference to the type of market, customer and offering. Importantly, we contribute to the literature by identifying the project structure for organizing to deliver result-oriented offerings. We also raise questions about how such a structure can be imposed at the behest of external actors (i.e. customers and alliance partners) for delivering the offering, as was the case in Division B. This showed that power dynamics (cf. Chicksand, 2015) and power imbalance (cf. Hingley, 2005) between actors in supply chains can manifest itself in the supplier being required to change their ways of working in line with the requests of a dominant customer. l J o u r n a l o f O p e r a t i o n s a n d 
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Conclusions
This research shows the different design considerations (Chase and Tansik, 1983; Metters and Vargas, 2000; Zomerdeijk and de Vries, 2007; Ponsignon et al., 2011) undertaken within an organization that provides servitized offerings and the factors that influence the split between front-and back-end functions.
The three different divisions examined provide distinct offerings: from use-oriented services in Division A to comparatively more complex result-oriented offerings in Division B and, in Division C, a range of offerings are provided, from simple product-oriented services to complex result-oriented services. This study shows that, in cases where there are use-and result-based offerings, there is a separation of the front-and back-end activities, with the back-end typically retaining the technical 'core' of the offering. This allows those working in the back-end to be 'sealed off' for greater efficiency. The front-end comprises activities involving higher elements of customer contact. When the complexity of the offering and temporality increased, the expertise in the front-end broadened. At the most complex (i.e. Division B), the front-end comprises an IPT, which also included suppliers and customers.
The IPT was highly integrated and used alliance and partnership-type governance mechanisms (Kapletia and Probert, 2010) . This combination of expertise is required to deal with the challenges that occur over the long life of these offerings.
A further difference in grouping occurs because of different offerings. When providing more complex result-oriented services, the front-end is grouped around platforms (e.g. IPTs in Divisions B and C, BU 3), while use-oriented services are grouped around functions (e.g. CFUs in Divisions A and C, BU 4) and product-oriented services, around markets (Division C, BU1 and 2). This serves as an extension of previous research (Oliva and Kallenberg, 2003; Galbraith, 2005; Fischer et al., 2010) by empirically showing the overarching differences between assorted offerings of various complexities.
While the extant literature Oliva et al., 2012) suggests that front-and back-end designs could be 'pushed' by the provider (i.e. Division A), the case study provided empirical evidence that dominant customers can also impose front-end/back-end splits upon provider organizations (i.e. Division B). In Division A, EngCo provided use-oriented services and a front-end/back-end design was created. In Division B, customer demand for resultoriented offerings led to the adoption of a modified organizational design from the 'strong Foote et al., 2001; Sawhney, 2006) . This change in structure was at the request of the customer, indicating that the balance and dynamics of power between buyer and supplier (cf. Hingley, 2005; Chicksand, 2015) can affect organizational design. In Division B there is higher buyer power due to the market comprising a limited number of buyers with significant levels of spending.
In Division C, there was evidence of both centralized initiation and customer demand for servitization. This was due to market demand in some BUs but not all, resulting in evidence of three different design decisions being made within the same division, depending on the market served. The findings support the view that a shift towards servitization changes the way manufacturers design their organizational structures (Oliva and Kallenberg, 2003; Galbraith, 2005; Cusumano et al., 2015) . However, this study challenges the simple underlying theoretical assumption that it is a straightforward process, enacted uniformly across an organization.
The contributions of this study are twofold. Firstly, whilst previous research has suggested that there should be a front-/back-end split (Galbraith, 2005; Oliva and Kallenberg, 2003; Davies et al., 2006; Sawhney, 2006) , this research goes further by providing insights into how the case company organizes functions and activities in the front-and back-end. The findings indicate that as complexity and temporality increase, the capability within the front-end must also increase and groupings will differ according to the type of offering. The analysis (see :   Table 5 ) of the different design considerations-customer contact, decoupling and grouping-results in a more nuanced understanding of how these play out across different operating divisions. The decoupling of activities was demonstrated in some divisions through the introduction of CFUs, which acted as the front-end (Davies et al., 2006; Sawhney, 2006) , whereas there was evidence of the coupling of front-and back-end activities in certain BUs in Division C. In this study, the grouping decision was extended to include project structuresin the case of IPTs, comprising different functions and consortia partners-as another consideration for servitizing organizations when operating in certain environments. This is important, as it is an increasingly prevalent-yet under-researched-form of organizing.
Furthermore, this research showed that while servitization was implemented by the manufacturer, a dominant customer for Division B and Division C (BU 3) imposed an organizational design. This adds to the complexity for organizations seeking to servitize. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 While the demand perspective is discussed in the literature, due attention has not been paid as to how the customer may impose a demarcation between front-and back-end units.
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Secondly, the study shows that there is not a universalistic move to a single type of offering by one firm. Rather, these findings indicate that firms may adopt different trajectories towards servitization according to the type of offerings, dependent on the customer markets (Raja et al., 2010; Kowalkowski et al., 2015) . These findings thus provide an important contribution to the literature by demonstrating that different organizational design configurations can exist depending on the product-, use-and result-oriented services, coupled with their associated complexity and temporality. The findings demonstrate that even within the same division, different approaches to structuring for servitization may play out concurrently.
Managerial Implications
Servitizing manufacturers need to be cognizant of the different markets within which they operate and organize accordingly. The results of this study question simplistic 'best practice' prescriptions in structuring for servitization (cf. Foote et al., 2001; Galbraith, 2002) . It has been assumed that organizations move from product to enhanced service offerings without taking contextual factors and external contingencies into account. Consequently, managers need to understand the multiple and complex contexts within which their organizations may operate, thus requiring markedly different design configurations to simply prescribing a separation of front-and back-end units. In addition, the findings show that as the complexity and temporality of the offering increases, the capabilities within the front-end become more complex, including both technical and non-technical units. This raises questions on the type of skills and competences required to manage the dynamics of such a diverse group of people, including product engineers, designers, consultants, key account managers and financial accountants, which are increasingly employed by various partners and suppliers as part of consortiums, alliances and IPTs. Managers should consider grouping the front-end activities around platforms (e.g. IPTs) when providing more complex result-oriented services, while use-oriented services can be grouped around functions (e.g. CFUs in Divisions A and C) and product-oriented services, around markets. A further important implication for managers is that they need to be aware of the balance of power between themselves, the manufacturer, and the customer. As this research has shown, a dominant customer can 
Limitations and future research
The insights provided by this study advance the understanding of the way in which organizations undertake design decisions for servitization. However, this study is not without limitations. Generalizability of the findings is limited, given that the case firm operates in a limited number of markets, yet the insights provided will allow for analytical generalization (Eisenhardt, 1989) .
Other researchers may build on this research with a discussion of organizations operating in different contexts, to explore the design decisions undertaken in implementing a servitization strategy. Focusing on project-based forms of organizing and implications for delivering solutions would be welcome additions to the literature. Understanding how internal and external resource integration takes place to deliver such offerings (cf. Jaakkola and Hakanen, 2013) over extended periods within IPTs would greatly benefit the academic and practitioner communities.
A further extension to the work could be to examine the role played by power dynamics in servitization. Servitization often requires suppliers to take on significant responsibility for the operations of the customer, leading to lock-in (Lockett et al., 2011) . However, in Division B the more dominant customer imposed an organizational design upon the supplier. Thus, a fruitful avenue of research could examine organizational structures in interdependent, independent, buyer dominant and supplier dominant situations. Longitudinal studies that explore the changes organizations undergo in organizing for different markets and customers, over the life of an offering, would also be useful in understanding changing power dynamics over time. Lastly, further research should examine the different actors involved. The research on service triads would be fruitful to pursue, as it examines the management of the indirect relationships present between customer and supplier (see: Bastl et al., 2013; Wynstra et al., 2015) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
Page 32 of 36 International Journal of Operations and Production Management
